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CHAPTER  I 

INTRODUCTION  AND  STATEMENT  OF  THE  PROBLEM 


1 


As  a high  school  coach  of  baseball,  the  author  often 
wondered  why  one  boy  excelled  more  than  another.  Sometimes 
he  did  not  know  for  sure  whether  one  boy  was  a better  player 
than  another.  He  wondered  how  he  could  be  certain  that  he 
had  chosen  the  best  all-round  baseball  players  for  his  var- 
sity squad.  What  qualities  should  a good  baseball  player 
have?  How  could  these  qualities  be  measured  accurately  and 
objectively?  These  are  some  of  the  questions  that  went 
through  the  author’s  mind.  He  knew  of  skill  tests  for  bas- 
ketball and  other  sports  so  he  looked  for  similar  tests  for 
baseball.  It  was  found  that  baseball  skills  are  very  complex 
and  difficult  to  measure  and  that  little  research  has  been 
done  in  this  area.  Some  studies  have  been  done  with  high 
school  girls  and  college  women  in  softball.  Other  studies 
have  been  done  with  boys  in  baseball  at  the  fifth  and  sixth 
grade  level.  But  there  is  no  satisfactory  objective  method 
of  selecting  the  best  potential  baseball  players  at  the 
present  time. 

Source  of  the  problem. — While  discussing  this  subject 
with  his  adviser,  the  author  was  Informed  that  there  were 
experiments  in  progress  at  Boston  University  which  were 
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attempts  to  predict  athletic  success  in  other  sports- 
hockey,  basketball,  track,  and  football.  The  writer  adopted 
the  suggestion  that  he  Join  with  other  graduate  students  and 
use  their  tests  of  three  psychological  capacities—reaction 
time,  depth  perception,  and  visual  span  of  apprehension- -in 
an  attempt  to  predict  baseball  ability. 

Statement  of  the  problem.--  The  problem  of  this  study, 
then,  is  to  determine  the  relationship  between  baseball 
ability  and  reaction  time,  depth  perception,  and  visual  span 
of  apprehension.  These  tests  as  applied  to  baseball  players 
seemed  to  offer  an  excellent  field  for  research  and  might 
prove  to  be  one  way  of  discriminating  between  good  players 
and  poor  players.  Tests  of  reaction  time,  depth  perception, 
and  visual  span  of  apprehension  are  tests  of  psychological 
abilities  and  are  relatively  stable.  Some  successful  studies 
have  been  conducted  using  reaction  time  but  thus  far  little 
has  been  done  with  the  use  of  depth  perception  and  visual 
span  of  apprehension. 

If  it  could  be  shown  that  any  or  all  of  these  tests  have 
a high  correlation  with  baseball  ability,  this  would  be  a 
great  contribution  to  the  sports  world.  Coaches  and  managers 
of  baseball  all  over  the  country  would  have  an  easier  and 
surer  method  of  selecting  their  best  players.  Major  league 
club  owners  would  be  able  to  make  better  investments  and 
baseball  players  would  be  better  able  to  plan  their  careers. 
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Should,  this  experiment  prove  little  or  no  correlation 
between  baseball  ability  and  reaction  time,  depth  perception, 
and  visual  span  of  apprehension,  still  a contribution  will 
be  made.  Other  students  of  research  will  realize  that  this 
area  has  been  explored  with  little  or  no  success  and  will 
not  do  the  same  work  over  again.  Instead  they  will  attempt 
to  find  the  answers  by  using  other  tests. 

Scope . — This  study  will  be  conducted  with  members  of 
the  Boston  University  varsity  baseball  squad.  The  subjects 
will  be  tested  at  the  research  laboratory  for  reaction  time, 
depth  perception,  and  visual  span  of  apprehension.  An  objec- 
tive baseball  skills  test  will  be  drawn  up  and  administered 
at  the  baseball  field.  This  test  will  measure  the  baseball 
throw  for  distance,  the  throw  for  accuracy,  and  base-running 
speed.  A subjective  rating  scale  will  also  be  drawn  up  and 
used  by  three  experts  in  rating  each  player’s  abilities. 

There  will  be  five  parts  to  this  rating  scale:  batting, 
throwing,  fielding,  base-running,  and  spirit.  Eatting  aver- 
ages and  fielding  averages  for  the  eighteen  varsity  games 
will  be  recorded  from  the  score  book. 

The  author  recognizes  that  there  are  limitations  in  a 
study  of  a highly  skilled  activity  such  as  baseball.  Objec- 
tive skill  tests  do  not  measure  spirit,  "hustle,"  alertness, 
and  other  necessary  qualities.  Batting  is  the  most  important 
part  of  the  baseball  offense  but  it  is  not  possible  to 
measure  batting  ability  accurately  during  a short  season  of 
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eighteen  college  games. 

With  these  and  other  limitations  in  mind,  the  author 
will  correlate  the  scores  on  reaction  time,  depth  perception, 
and  visual  span  of  apprehension  with  the  scores  obtained  on 
the  baseball  skills  test  and  with  the  subjective  ratings. 

Definitions . — Terms  needing  to  be  defined  in  this 
paper  are  the  following: 

1.  Reaction  Time:  The  reaction  time  is  the  interval 

elapsing  before  a predetermined  movement  follows 

1/ 

on  a predetermined  stimulus. 

2.  Depth  Perception:  Depth  perception  may  be  defined 

as  the  ability  to  appreciate  or  discriminate  the 

third  dimension  or  to  judge  distance,  and  to  orient 

oneself  in  relation  to  other  objects  within  the 

2/ 

visual  field. 

3«  Visual  3pan  of  Apprehension:  Visual  span  of  appre- 
hension is  a measure  of  the  number  of  beans,  dots, 
or  other  uniform  objects  that  can  be  grasped  in 
one  glance--one  momentary  act  of  apprehension- -so 

y 

as  to  be  reported  correctly. 

l/j . McK.  Gottell  and  C.  3.  Dolly,  "On  Reaction  Time  and  the 
Velocity  of  the  Nervous  Impulse,"  Memoirs  of  the  National 
Academy  of  Sciences,  Volume  VII,  Government  Printing  Office, 
Washington,  D.  C.,  1895  > pp.  393-415. 

2/H.  G.  Armstrong,  Principles  and  Practices  of  Aviation 
Medicine , Williams  and  Wilkins  Company,  Baltimore,  1943. 

j5/R.  5.  Woodworth,  Experimental  Psychology,  Henry  Holt  and 
Company,  New  York,  1938,  p.  <c86. 
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CHAPTER  II 


REVIEYf  AND  ANALYSIS  OF  THE  LITERATURE 

1/ 

Literature  concerning;  reaction  time.--  Breitweiser 
did  considerable  work  with  reaction  time  and  divided  a reac- 
tion into  five  parts:  (1)  the  latent  period  in  the  sense 
organ  before  the  sensory  impulse  is  aroused,  (2)  the  time 
consumed  in  the  conduction  of  the  impulse  from  the  sense 
organ  to  the  appropriate  sensory  center,  (3)  the  time  con- 
sumed in  cortical  elaboration  or  association,  (4)  the  time 
consumed  in  the  conduction  of  the  impulse  from  the  motor 
area  in  the  brain  down  to  the  cord  and  out  over  the  lower 
neurones  to  the  striate  muscles,  and  (5)  the  latent  period 
in  the  striate  muscle  itself.  His  studies  show  that  there 
are  definite  external  objective  factors  which  influence  the 
time  of  a simple  reaction.  Some  of  these  external  factors 
are — difference  in  the  quality  and  intensity  of  the  stimulus, 
different  resistances  offered  by  the  keys  with  which  the 
subject  reacts,  the  position  of  the  body  during  the  reaction, 
and  mode  and  extent  of  the  movement  called  for  by  the  reac- 
tion. Further,  there  are  subjective  factors,  such  as  the 
state  of  attention,  fatigue,  temperament,  and  habit. 

l/j . V.  Breitweiser,  11  Attention  and  Movement  in  Reaction 
Time,"  Archives  of  Psychology,  No.  18,  August,  1511. 
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i/ 

Shelley  In  her  studies  of  reaction  time  in  relation 
to  motor  ability,  divided  total  reaction  time  into  its  two 
phases--hesitation  time  and  movement  time.  She  found  that 
hesitation  time  was  the  predominant  factor  in  total  reaction 
time.  The  greater  the  proportion  of  time  spent  in  hesita- 
tion, the  better  the  motor  ability.  Hesitation  and  movement 
were  Independent  factors  in  both  large  muscle  and  small 
muscle  tests. 

2/ 

Gottell  and  Dolley  found  that  owing  to  the  reflex 
nature  of  the  reaction,  its  length  was  not  greatly  affected 
by  the  condition  of  the  observer,  the  time  of  day,  the 
number  of  reactions  already  made,  nor  the  amount  of  practice. 
They  also  point  out  that  in  measuring  reactions,  the  ordi- 
nary assumptions  of  the  theory  of  probabilities  do  not  hold. 
There  is  a certain  minimum  reaction  whose  negative  departure 
from  the  average  is  not  considerable,  whereas  the  positive 
lengthening  of  the  reaction  may  be  much  greater.  Tne  median 

reaction  is  consequently  smaller  than  the  average  reaction. 

2/ 

Lane  reports  on  tests  that  were  conducted  to  show  how 
long  it  takes  a person  to  start  moving.  These  tests  were 
made  to  time  both  small  and  large  muscle  reaction  time.  The 

l/Mat ilda  Shelley , ’’Further  Studies  in  Reaction  Time  in 
Relation  to  Motor  Ability,"  Research  Quarterly,  Volume  9, 
Supplement , 1938 . 

2/Op.  c it . . p.  393-415. 

3>/F.  W.  Lane,  "How  Quick  on  the  Draw?"  Science  Digest, 
Volume  11,  Number  1,  January,  1942,  pp.  57-58. 
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very  fastest  small  muscle  time  was  a trifle  over  one-tenth 

of  a second  and  the  fastest  lsrge  muscle  time  was  .56 

seconds.  In  the  latter  test,  however,  the  subject  had  to 

move  8 ix  feet  and  reach  forward  his  hand. 

There  has  been  considerable  study  on  the  matter  of  the 

1/ 

preparatory  signal.  Moore  found  that  when  no  preparatory 

signal  at  all  was  given,  and  when  it  was  given  at  irregular 

intervals,  the  reaction  time  was  considerably  lengthened. 

His  results  indicate  that  when  the  preparatory  signal  comes 

two  seconds  before  the  reaction  stimulus,  the  conditions  are 

slightly  more  favorable  for  reaction  time  than  when  it  comes 

at  either  one  or  three  seconds  before.  Wells,  Kelley,  and 

2/ 

Murphy  agreed  that  there  is  a narrow  zone  within  which 
attention  is  relatively  higher  than  for  other  pre-stimulus 
intervals.  The  zone  of  most  favored  intervals  may  be  stated 
as  from  two  to  four  seconds,  with  a leaning  toward  two. 
Shorter  and  longer  Intervals  were  generally  less  favorable, 
that  is,  give  longer  reaction  times.  The  one  second  inter- 
val is  the  most  favorable  for  sound,  the  four  second  inter- 
val for  light. 

l/T . V.  Moore,  A Study  in  Reaction  Time  and  Movement  - A 
Dissertation,  Catholic  University  of  America,  Washington, 

D.  C.,  1904,  pp.  55-57. 

2/F.  L.  Wells,  C.  M.  Kelley,  and  Gardner  Murphy,  "Effects 
Stimulating  Fatigue  in  Simple  Reaction,"  Journal  of  Experi- 
mental Psychology,  Volume  4,  1921,  pp.  391-398. 
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A variety  of  other  experiments  have  been  made  with  reac- 

1/ 

tion  time.  Poffenberger  found  that  when  the  stimulus  acts 

upon  both  eyes  the  reaction  time  is  faster  than  when  only  one 

2/ 

eye  is  stimulated.  Gaskill's  experiments  proved  that  the 

time  is  shortest  for  reactions  made  during  expiration  and  that 

the  longest  time  is  for  reactions  made  at  the  beginning  of 

inspiration.  In  a study  involving  distractions  and  their 

2/ 

effect  on  reaction  time,  Evans  reports  that  they  make  the 
time  longer  and  that  it  made  no  difference  whether  the  subject 

it/ 

was  trained  or  untrained.  Janoff,  Beck,  and  Child  state 
that  there  is  no  satisfactory  evidence  of  any  large  correla- 

2/ 

tion  between  somatotype  and  measures  of  reaction  time.  Reed 

proved  that  reaction  time  increases  as  the  difficulty  of  dis- 

6/ 

crimination  increases.  Lemmon  showed  that  discriminative 
reaction  speed  is  positively  correlated  with  simple  reaction 

l/A.  T . Poffenberger,  Jr.,  "Reaction  Time  to  Retinal  Stimula- 
tion," Archives  of  Psychology , Volume  23,  July,  1912. 

2/H.  V.  Gaskill,  "The  Relation  of  Reaction  Time  to  the  Phase 
of  Breathing,"  Journal  of  Experimental  Psychology,  Volume  II, 
October,  1928,  pp.  364-369. 

2/J  • Evans,  "The  Effect  of  Distractions  on  Reaction  Time," 
Archives  of  Psychology,  Number  37,  November,  1916. 

4/l . Z.  Janoff,  L.  H.  Beck,  and  I.  L.  Child,  "The  Relation  of 
Somatotypes  to  Reaction  Time,  Resistance  to  Pain,  and  Expres- 
sive Movement,"  Journal  of  Personality,  Volume  18,  Number  4, 
June,  1950. 

^/j . D.  Reed,  "A  Note  on  Reaction  Time  as  a Test  of  Color 
Discrimination,"  Journal  of  Experimental  Psychology,  Volume  39, 
February,  1949,  pp.  118-121. 

6/V.  W.  Lemmon,  "The  Relation  of  Reaction  Time  to  Measures  of 
Intelligence,  Memory,  and  Learning,"  Archives  of  Psychology. 
Number  94,  November,  1927,  pp.  1-38. 
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speed,  the  coefficients  ranging  from  +.27  to  +.54;  the  harder 
the  discrimination,  the  lower  the  correlation. 

Literature  concerning  depth  perception. — According  to 

~ 1 7 

Armstrong's  definition,  depth  perception  is  the  ability  to 

appreciate  or  discriminate  the  third  dimension,  or  to  judge 

distance,  and  to  orient  one's  self  in  relation  to  other  object 

within  the  visual  field. 

2/ 
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Bartley  has  done  considerable  experimentation  with  the 
Howard-Dolman  Test  for  depth  perception.  He  states  that  the 
two  stationary  elements  are  a meter  or  two  from  the  observer, 
and  may  actually  be  placed  at  any  distance  up  to  five  or  six 
meters.  They  stand  in  a vertical  plane  at  right  angles  to 
the  line  of  regard  and  are  relatively  close  together.  They 
subtend,  therefore,  a relatively  small  visual  angle  and  thus 
concern  a very  restricted  portion  of  the  subject's  space  field. 
Therefore,  whatever  significance  the  test  may  have,  it  per- 
tains only  to  this  narrow  range. 


Boring  states  that  the  principle  that  a filled  distance 
looks  longer  than  an  empty  distance  is  one  of  the  oldest  to 
have  received  formal  recognition  as  a perpetual  law. 


1/h.  G.  Armstrong,  Principles  and  Practices  of  Aviation 
Medicine , Williams  and  Wilkins  Company,  Baltimore,  1943. 

2/3.  H.  Bartley,  Beginning,  Experimental  Psychology.  McGraw- 
Hill  Book  Company,  Inc.,  New  York,  1950. 

2/E.  G.  Boring,  Sensation  and  Perception  in  the  History  of 
Experimental  Psychology.  D.  Appleton-Century  Company,  New 
York,  1942. 
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1/ 

Werner  has  said  that  it  is  not  the  displacement  as 

such,  but  the  process  of  displacement  which  appears  to  be 

the  decisive  factor  in  depth  perception. 

2/ 

Loy  in  his  report  on  peripheral  vision  in  depth  per- 
ception can  be  shown  by  the  addition  of  a third  rod  as  a 
fixation  point  placed  against  the  back  board  of  the  Eoward- 
Dolman  apparatus.  With  this  modification  the  subject  is 
able  to  consistently  place  the  movable  rod  nearer  the  zero 
point . 

Experiments  concerning  eyedness  in  the  use  of  Eoward- 

Dolman  depth  perception  apparatus  were  made  and  reported  by 

1/ 

Scott  and  Sumner.  They  found  that  right- eyed  subjects  tend 
to  position  the  movable  pole  more  frequently  to  the  rear  of 
the  stationary  pole  than  to  its  fore.  Also,  the  left-eyed 
subjects  tend  to  position  the  movable  pole  more  frequently 
to  the  fore  of  the  stationary  pole  than  to  its  rear.  Right- 
eyed subjects  are  far  more  commonly  obtained  than  left-eyed 
ones . 


i/H.  Werner,  dynamics  in  Binocular  Depth  Perception," 
Psychological  Monograph,  Volume  49,  Number  2,  1937,  p.  127. 

2/A.  W.  Loy,  "The  Value  of  Peripheral  Vision  in  Depth  Percep- 
tion as  Applied  to  Aviation,"  Naval  Medical  Bulletin. 

Volume  28,  1930,  pp.  13-18. 

2/A.  E.  Mlllis,  "Depth  Perception  as  an  Aid  in  Selecting 
Fighter  Pilots,"  Journal  of  Aviation  Medicine,  Volume  15, 
1944,  pp.  328-329. 
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Millis  found  that  testing  depth  perception  of  pros- 
pective pilots  was  an  aid  in  selecting  fighter  pilots. 

Literature  concerning  visual  span  of  apprehension. — In 

2/ 


his  study  of  the  range  of  visual  apprehension,  Fernberger 
reported  that  the  observed  relative  frequencies  of  correct 
judgments  followed  a continuous  function  of  ogive  form.  The 
statistical  limen,  that  stimulus-value  for  which  correct 
judgments  are  given  in  50  per  cent  of  the  cases,  is  the  most 
reliable  measure  of  the  range  of  visual  apprehension. 


The  results  of  a study  by  Hunter  and  Sigler  indicate 
that  as  the  duration  of  exposure  is  increased,  the  intensity 
necessary  for  a liminal  discrimination  of  a given  number  of 
dots  decreases.  At  a given  duration,  as  intensity  Increases, 
there  is  an  Increase  in  the  span,  first  slow,  and  then  rapid 
until  finally  a maximum  span  for  that  duration  is  reached. 

The  span  of  a single  discriminative  event  may  vary  from  1-7 
dots  depending  upon  the  intensity  and  duration  of  the  stimu- 
lation; and  up  to  the  duration  at  which  the  sensory  contribu- 
tion is  completed,  a constant  amount  of  sensory  energy  is 
required  to  produce  the  event.  Beyond  that  critical  duration 


1/A.  E.  Millis,  "Depth  Perception  as  an  Aid  in  Selecting 
Fighter  Pilots,"  Journal  of  Aviation  Medicine,  Volume  15, 

1944,  pp.  328-329. 

2/S.  W.  Fernberger,  "A  Preliminary  Study  of  the  Range  of 
Visual  Apprehension,"  American  Journal  of  Psychology,  Volume 
32,  1921,  pp.  121-133. 

2/W.  5.  Hunter  and  M.  Sigler,  "The  Span  of  Visual  Discrimina- 
tion as  a Function  of  Time  and  Intensity  of  Stimulation," 
Journal  of  Experimental  Psychology,  Volume  26, 1940, pp.  160-179. 
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intensity  is  more  important  than  time.  The  "span  of  atten- 
tion" thus  resolves  itself  into  a span  of  discrimination,  a 
form  of  behavior  which  in  the  field  of  vision  is  controlled 

on  the  receptor  side  by  time  and  intensity  factors. 

1/ 

Bills'  book  states  that  with  very  short  exposure 
time,  only  about  five  separate  items  could  be  apprehended, 
but  that  if  items  were  arranged  in  patterns  or  combined  in 

a meaningful  whole,  the  number  was  much  greater. 

2/ 

Butler  and  Karwoski  state  that  the  answer  to  the 
question,  how  many  things  can  one  attend  to  at  once,  is 
apparent.  One  unit,  one  pattern,  one  system  can  be  attended; 
whatever  perceptual  habit  will  group  into  a meaningful  whole 
may  be  apprehended  in  a single  flash  of  attention.  This  is 
true  whether  the  sense  data  be  given  visually,  auditorlally , 
tactually,  or  through  any  other  sense  department.  Each  per- 
ception occupies  the  spotlight  alone,  and  before  any  other 
is  illuminated  the  focus  must  be  shifted,  abandoning  the 
former  favorite  to  outer  darkness. 

h! 

Through  experimentation,  Whipple  found  that  there  is 


l/A.  G.  Bills , General  Experimental  Psychology , Longmans , 
Green  and  Company,  New  York,  1934. 

2/j . R.  Butler  and  T.  F.  Karwoski,  Human  Psychology.  Pitman 
Publishing  Company,  New  York,  1936,  pp.  256-260. 

]5/G.  M.  Whipple,  "The  Effect  of  Practice  Upon  the  Range  of 
Visual  Attention  and  of  Visual  Apprehension,"  Journal  of 
Educational  Psychology.  Volume  1,  May,  1910,  ppT  249-262 . 
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little  warrant  for  the  belief  that  systematic  practice  would 
enable  an  adult  markedly  to  Improve  his  ability  for  quick 
visual  perception. 

1/ 

Saltzman  and  Garner  in  studying  reaction  time  as  a 

measure  of  span  of  attention,  state  that  the  shape  of  the 

reaction  time  curve  makes  it  clear  that  there  is  no  such 

event  as  an  immediate  awareness  of  numbers.  It  takes  longer 

to  correctly  identify  three  objects  than  two,  and  so  forth. 

2/ 

Knehr  reports  that  perceptual  spans  for  monocular 
vision  are  10  per  cent  less  than  for  binocular,  but  no 
increase  in  the  number  of  fixations  proportional  to  the 
decrease  in  perceptual  span  was  found. 

Literature  concerning  baseball  skill  tests. — Pioneer 

work  in  the  tests  of  baseball  skill  was  done  by  Rodgers  and 

2/  , , 

Heath.  Their  test  consisted  of  five  parts:  (1)  pitching, 

(2)  batting,  (3)  fielding  a fly  ball,  (4)  catching  grounders, 
and  (3)  bat  and  run.  This  study  was  made  with  fifth  and 
sixth  grade  boys  and  the  procedures  and  results  do  not  war- 
rant its  acceptance  as  a battery  for  studies  in  which  an 

1/1 . J.  Saltzman  and  W.  R.  Garner,  "Reaction  Time  as  a Mea- 
sure of  Span  of  Attention,"  Journal  of  Psychology.  Volume 
25,  April,  1948,  pp.  227-241. 

2/C . A.  Knehr,  "The  Effects  of  Monocular  Vision  on  Measures 
of  Reading  Efficiency  and  Perceptual  Span,"  Journal  of 
Experimental  Psychology,  Volume  29,  1941,  pp.  133-154. 

2/E.  G.  Rodgers  and  M.  L.  Heath,  "An  Experiment  in  the  Use 
of  Knowledge  and  Skill  Tests  in  Playground  3aseball," 

Research  Quarterly.  Volume  2(4),  Number  113,  December,  1931* 
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accurate  measure  of  baseball  ability  is  necessary. 

1/ 

Wardlaw  suggests  that  a baseball  skills  test  would 
include  throwing,  pitching,  batting,  and  a combination  throw- 
ing and  catching  element.  He  states  that  what  value  is  to 
be  given  to  each  element  in  a battery  must  depend  upon 
further  work. 

2/  1/  y y 

Hartley,  Hillas  and  Knighton,  Palmer,  and  Brace 
have  all  conducted  experiments  in  throwing  with  high  school 
girls  or  college  women.  Various  size  targets  were  used  at 
varying  distances.  It  was  found  that  the  reliability  of 
these  tests  was  low  and  that  increasing  the  number  of  trials 

Increased  the  reliability. 

6/ 

Brophy,  in  her  studies  on  accuracy  in  throwing,  found 
that  at  least  twenty  trials  are  needed  for  acceptable  reli- 
ability . 


l/C . D.  Wardlaw,  Fundamentals  of  Baseball.  Charles  Scribner's 
Sons,  New  York,  1930. 

2/Grace  Hartley,  "Motivating  the  Physical  Education  Program 
for  High  School  Girls,"  American  Physical  Education  Review, 
Volume  34,  Number  284,  May,  1929. 

^/Marjorie  Hillas  and  Marian  Knighton,  An  Athletic  Program 
for  High  School  and  College  Women,  A.  3.  Barnes  and  Company, 
New  York,  1930. 

4/G.  E.  Palmer,  Baseball  for  Girls  and  Women,  A.  S.  Barnes 
and  Company,  New  York,  1929* 

fj/D.  K.  Brace,  Measuring.  Motor  Ability,  A.  3.  Barnes  and 
Company,  New  York,  1927. 

6/Kathleen  Brophy,  "A  New  Target  for  Testing  Accuracy  in 
Throwing,"  Spalding's  121R,  American.  Sports  Publishing 
Company,  New  York,  1937,  p.  34. 
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Other  tests  have  been  devised  and  used  but  the  degree 

of  reliability  and  validity  can  be  accurately  determined  only 

1/ 

through  experimentation.  Hillas  and  Knighton  devised  a 
test  of  throwing  speed  and  accuracy  combined  which  needs 
refinement  such  as  an  enlargement  of  the  target,  a definite 
statement  regarding  the  end  of  the  period  of  timing,  an 
increase  in  the  number  of  trials,  and  provision  for  combin- 
ing time  and  accuracy  scores  into  one  record.  They  also  have 

a base  running  test  for  girls  which  has  proven  quite  reliable 

2/ 

with  three  trials.  Rodgers  and  Heath  have  devised  tests 
for  catching  a fly  ball  and  for  catching  grounders  but  they 
were  not  very  reliable.  Their  test  for  the  ability  to  bat 
and  run  is  not  reliable  due  to  the  fact  that  a pitcher 
cannot  be  very  consistent  with  his  pitches. 

Analysis  of  the  literature. — An  analysis  of  the  liter- 
ature in  the  field  of  reaction  time  indicates  that  much 
experimentation  has  been  accomplished.  The  speed  of  response 
has  been  studied  for  its  own  sake  and  its  importance  is 
being  taken  for  granted.  Experiments  in  the  field  of  depth 
perception  and  visual  span  of  apprehension  are  relatively 
scarce.  While  many  studies  in  reaction  time  have  been  done 
in  the  field  of  athletics,  few,  if  any,  have  been  done  using 
depth  perception  and  span  of  apprehension. 
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Nearly  all  the  experiments  in  baseball  skill  tests 
were  done  with  high  school  girls  or  college  women.  Hence 
the  adaptation  of  their  tests  to  college  men  might  not 
prove  sound.  Most  of  the  tests  were  not  proven  but  were 
merely  experiments  which  attempted  to  measure  very  complex 
skills . 

No  research  has  been  done  to  predict  baseball  ability 
by  use  of  reaction  time,  depth  perception,  and  span  of  appre 
hension.  No  good  objective  baseball  skills  test  has  been 
devised.  Thus,  the  writer  feels  a need  of  experimentation 
in  these  areas. 
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CHAPTER  III 

TECHNIQUES  AND  PROCEDURES 

At  the  outset  it  should  be  mentioned  that  this  study 

was  carried  on  during  the  Spring  of  1951*  The  subjects  were 

17  members  of  the  Boston  University  varsity  baseball  squad. 

The  baseball  skills  tests  were  given  at  Nickerson  Field  in 

Weston  during  varsity  practice  sessions.  The  tests  for 

reaction  time,  depth  perception,  and  visual  span  of  appre- 
hension were  administered  at  the  Physical  Education  Research 

Laboratory  at  the  Boston  University  School  of  Education. 

Procedure  for  testing  baseball  skills. — Upon  examina- 

tion  of  the  research  material,  the  author  found  that  there 

are  no  dependable  skill  tests  for  baseball*  Thus,  he  had 

to  make  up  his  own  battery  of  skills  to  be  tested.  The 

first  step  was  to  divide  the  game  into  its  fundamental  ele- 

ments--throwing,  batting,  running,  and  catching.  Then  the 

problem  of  how  each  of  these  elements  could  be  tested  was 

faced.  The  writer  had  conferences  with  his  adviser  and  with 

the  varsity  baseball  coach  and  it  was  decided  that  batting 

and  catching  could  not  be  measured  by  an  objective  test 

because  there  are  too  many  subjective  factors  that  have  to 

enter  in.  For  example,  the  pitching  has  to  be  exactly  the 

same  for  each  batter  to  have  the  test  completely  objective. 
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the  fly  balls  and  ground  balls  have  to  be  in  the  same  range 
and  with  the  same  degree  of  speed  to  measure  catching  and 
f ielaing. 

It  was  decided  that  reliable  tests  could  be  made  for 
throwing  and  base  running.  Major  league  scouts  always  look 
to  see  if  a prospect  has  a strong  throwing  arm.  Since  a 
long  throw  would  be  an  Indication  of  a strong  arm,  the  base- 
ball throw  for  distance  was  one  of  the  skills  selected  for 
testing.  About  equally  important  is  the  ability  to  throw 
accurately  for  a long  throw  is  no  good  if  it  is  not  accurate 
Hence,  the  baseball  throw  for  accuracy  was  also  selected. 

The  third  skill  selected  was  base  running  speed.  It  is 
recognized  that  speed  is  a definite  asset  for  a baseball 
player  to  have. 

The  next  step  was  to  find  a reliable  method  of  measur- 
ing each  of  these  three  skills.  It  was  decided  that  the 
most  efficient  method  of  measuring  the  throw  for  distance 
would  be  on  the  gridiron.  Each  player  had  three  throws 
which  were  marked  by  flags  at  the  spot  where  the  ball  first 
hit  the  ground.  In  an  effort  to  get  reliable  measurements, 
only  the  longest  two  throws  were  measured  and  they  were 
averaged  to  give  one  final  score.  Figure  1,  on  the  follow- 
ing page,  shows  the  method  of  measuring  the  throw  for  dis- 
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Figure  1.  Method  of  Measuring  Throw  for  Distance 
on  Football  Field 


Many  targets  of  different  sizes  and  shapes  have  been 
used  in  throws  for  accuracy.  It  was  decided  that  the  writer 
build  his  target  as  shown  below  in  Figure  2.  It  was  made  of 
wood,  five  feet  square,  with  a three-foot  round  hole  in  the 
center. 


Figure  2.  Target  for  Throw  for  Accuracy  Test 


. 


After  some  experimenting  by  the  subjects  with  the  target,  the 
writer  decided  that  the  sizes  of  the  target  and  the  bull's 
eye  were  of  good  proportion  and  would  produce  valid  and 
reliable  measurements  at  distances  of  90  feet  and  127  feet. 
(See  Figure  2).  These  distances  are  equal  to  the  distance 
between  bases  and  the  distance  measured  diagonally  across 
the  diamond. 

This  experimenting  also  confirmed  the  writer’s  method 
of  scoring  the  test.  At  the  90  foot  distance  a subject  was 
given  ten  trials.  For  every  ball  thrown  through  the  hole  in 
the  target,  two  points  were  given.  For  every  ball  that  hit 
the  target  and  did  not  go  through  the  hole,  one  point  was 
given.  If  the  ball  did  not  hit  the  target  or  go  through 
the  hole,  a zero  was  recorded.  At  the  127  foot  distance  the 
subject  also  received  ten  trials  but  the  scoring  was  dif- 
ferent. If  the  ball  went  through  the  hole,  four  points  were 
scored.  If  the  ball  hit  the  target  but  did  not  go  through 
the  hole,  two  points  were  scored.  As  above,  a zero  was 
recorded  if  the  ball  failed  to  hit  the  target  and  also  missed 
the  hole  in  it.  The  sum  of  the  scores  for  each  distance 
represented  the  total  score  for  each  subject. 

The  test  for  base  running  speed  was  relatively  simple. 
Each  subject  in  turn  lined  up  at  home  plate  with  the  front 
foot  on  the  plate  and  the  other  behind  it  and  on  signal  ran 
to  first  base  where  he  made  a "turn"  and  continued  on  to 
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second  base*  The  timing  was  done  from  the  signal  "Go"  to  the 
moment  the  subject's  foot  touched  second  base.  Each  subject 
was  given  two  trials  and  the  average  of  the  two  was  recorded 
as  his  score  for  the  test.  It  should  be  noted  that  in  addi- 


tion to  speed  this  test  involves  the  skill  of  rounding  a 
base.  That  is  the  reason  for  the  run  to  second  base  rather 


The  writer  realizes  the  uncertain  nature  of  batting  and 
fielding  averages  for  an  18-game  schedule.  Some  players  play 
regularly,  others  do  not;  some  are  pitchers  who  do  not  con- 
centrate on  hitting,  others  must  concentrate  on  hitting;  some 
players  face  better  pitching  than  others;  some  have  easy 
chances  in  the  field,  others  have  hard  chances;  some  have  few 
chances  or  few  at  bats  and  the  averages  fluctuate  more  radi- 
cally; some  of  the  best  fielders  make  the  most  errors  because 
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they  cover  more  territory,  and  so  forth.  But  to  make  this 
study  a bit  more  complete,  the  writer  has  included  the  bat- 
ting and  fielding  averages  of  his  subjects  and  will  correlate 
them  separately.  These  were  taken  from  the  official  score- 
book  at  the  end  of  the  college  season. 

Procedure  for  subjective  rating. — Because  baseball 
skill  is  difficult  to  measure  objectively,  the  writer  decided 
to  draw  up  a subjective  rating  scale  and  rate  each  player. 
This  would  serve  as  a check  on  the  skills  test  and  give  more 
meaning  to  the  study.  Also,  it  would  allow  for  certain  fac- 
tors which  could  not  be  measured  objectively — batting,  field- 
ing, and  spirit. 

The  writer,  in  making  his  rating  scale,  included  batting 
throwing,  fielding,  base  running,  and  spirit.  Each  of  these 
qualities  of  a baseball  player  was  placed  on  a scale  having 
good  points  on  one  side  and  poor  points  on  the  other.  The 
scale  was  set  up  so  that  a superior  college  player  would  be 
rated  a 5 in  batting,  for  example;  a good  college  player 
would  be  rated  a 4;  an  average  college  player  would  be  rated 
a 3;  a poor  college  player  would  be  rated  a 2;  and  an  infer- 
ior college  player  would  be  rated  a 1.  (See  rating  scale  in 
Appendix ) . 

It  was  decided  to  have  three  people  do  the  rating.  They 
were  the  varsity  coach,  the  assistant  coach,  and  the  writer, 
all  who  had  observed  the  Boston  University  team  in  games 
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and  practice  games  many  times  during  the  season.  Each  rater 
merely  circled  the  rating  number  for  the  five  qualities  for 
each  player.  These  five  numbers  were  added  to  give  each 
subject  a rating  score.  Since  there  were  three  raters,  each 
subject  had  three  rating  scores  which  were  added  to  give 
each  player  a total  rating  score. 

Procedure  for  testing  reaction  time. — 

Instrument :-Stoeltlng  Visual  Reaction  Timer. 

1.  Consisted  of  a controlled  cabinet. 

a.  A timing  clock  or  chronoscope  which  can  be  read 

to  .003  seconds. 

b.  The  controls  were  a three  point  selection  switch 

key  and  a three  position  switch  key  for  indi- 
cating color  at  the  light  source. 

2.  Reaction  key  board. 

a.  Three  telegraph  type  keys  agree  with  the  point 

selection  switch  key. 

b.  The  reaction  key  board  and  light  stimulus  were 

fastened  to  a three  quarter  inch  base  to  pre- 
vent movement  and  to  standardize  procedure. 

3.  Light  stimulus. 

a.  Three  colored  lights  (red,  ajnber,  green)  were 

each  controlled  individually  by  the  three  posi- 
tion visual  switch. 

4.  Starting  board. 

a.  Consisted  of  a 4-inch  by  13-inch  board  3/4- inch 

thick  put  there  to  raise  the  hand  up  to  approxi 
mate  level  of  the  response  keys  and  it  also 
standardized  the  distance  of  subjects'  hand 
from  keys . 

5.  Plywood  shield. 

a.  Shielded  the  control  cabinet  and  operator's  hands 
from  subject's  view. 
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Test  procedure:- 

1.  Simple  reaction  time  (one  response  to  one  stimulus). 

a.  Subject  sat  at  the  table  which  held  keyboard  and 

light  stimulus  with  hand  resting  on  starting 
board  and  arm  resting  on  position  marked 
"start"  and  the  heel  of  the  hand  touched  the 
starting  board. 

b.  Subject  was  given  six  practice  trials.  On  pre- 

sentation of  red  stimulus  the  subject  moved 
his  hand  forward  a distance  of  1^-lnches  and 
depressed  key  number  2 directly  in  front  of 
hand.  This  stopped  the  chronoscope,  and  the 
time  lapse  from  the  presentation  of  the 
stimulus  to  the  depression  of  the  key  was 
recorded.  The  subject'  hand  returned  to 
"Starting"  position  after  each  response. 

c.  After  the  practice  trials,  which  were  not  re- 

corded, eleven  reaction  time  trials  were 
recorded  for  use  in  this  study. 

d.  The  subject  was  given  a ready  signal  by  verbal 

command  "ready."—/  A foreperiod  from  2 to  4 
seconds  followed  the2neady  signal  before  sti- 
mulus was  presented.—/  A random  variation  of 
the  length  of  the  foreperiod  was  set  up  by  the 
operator.  The  same  order  was  used  for  each 
sub j ect . 

i/ 

2.  Choice  or  disjunctive  reaction  time. 

a.  Subject  sat  same  as  above  with  the  same  starting 

position. 

b.  Six  practice  trials  were  given. 

c.  Subject  had  choice  of  movement.  On  presentation 

of  amber  stimulus,  subject  moved  hand  diago- 
nally and  to  the  left  to  depress  key  3- inches 


1/R.  S.  Woodworth,  Experimental  Psychology,  Henry  Holt  and 
Company,  New  York,  1938,  p.  314. 

2 /Ibid. , p.  314. 

3 /Ibid. , p.  331. 
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away.  On  presentation  of  green  stimulus  sub- 
ject moved  hand  diagonally  to  the  right  to 
depress  key  which  was  at  a distance  of  3-inches. 

d.  A ready  signal  and  the  varied  foreperiod  were 

used  as  in  simple  reaction  time. 

e.  Eleven  readings  were  taken  on  this  test.  Five 

readings  were  on  amber  and  six  readings  on 
green. 

3.  Discriminatory  reaction  time. 

a.  Discriminate  between  three  stimuli  and  the  move- 

ment of  the  two  other  tests  were  combined. 

b.  Procedure  was  the  same  as  the  simple  and  choice 

reaction  tests. 

c.  Four  amber,  three  red,  and  four  green  readings 

made  up  the  eleven  readings  for  this  test. 

Procedure  for  testing  depth  perception. — 

Instrument : -Howard-Dolman  Depth  Perception  Apparatus. 

1.  Lighting. 

a.  A 75-watt  non-glare  bulb  1-foot  back  from  the 

front  and  2-feet  above  the  Instrument. 

b.  A 75-watt  non-glare  bulb  in  line  with  front  of 

box  and  2- feet  above. 

c.  The  anterior  and  posterior  walls  were  painted 

white. 

1/ 

2.  Berens*  description  of  the  apparatus  and  the  test 
procedure . 

a.  The  apparatus  consisted  of  two  vertical  rods 
one  of  which  was  fixed  and  one  was  movable 
on  a track.  Through  a window  in  the  apparatus 
these  rods  were  observed  by  the  subject  seated 
at  a distance  of  20  feet. 


l/Conrad  berens  and  Joshua  Zukerman,  Diagnostic  Examination 
of  the  Eyes,  J.  B.  Linpincott  Company,  Philadelphia,  1946, 
p.  578". 
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b.  Two  strings  attached  to  the  movable  rod  were 
placed  in  the  subject's  hands  and  he  was 
directed  to  move  the  rod  by  means  of  the 
strings  until  it  appeared  to  lie  in  the  same 
plane  as  the  fixed  rod.  He  then  dropped  the 
strings.  From  a scale  on  the  apparatus  the 
readings  of  ten  successive  attempts  were 
recorded  in  millimeters. 

3.  Scoring  technique. 

a.  Weymouth  and  Hirsch  found  a reliability  of 
.86  if  the  following  technique  was  used: 

d =a£HT 

v 10 


Procedure  for  testing  visual  span  of  apprehension. -- 

Instrument :-Tachlstoscope  Delineascope  Projector. 

1.  Construction  of  instrument. 

a.  Instrument  was  made  up  of  one  Spencer  Delineas 
cope  Projector  Model  M.C.  with  a Number  Four 
Betax  Wollensak  Shutter.  This  shutter  was 
mounted  on  the  projector. 

Test  procedure:- 

1.  Preparations  made  for  testing. 

a.  Fifty  2 by  2 slides  were  used. 

b.  Five  sets  of  ten  5 by  5 cards  with  haphazardly 

arranged  dots  (|  inch  dots).  The  number  of 
dots  ranged  from  4 to  13 . 

c.  Cards  were  photographed  on  negative  film. 

d.  Negatives  were  transposed  to  positive  films  so 

dots  appeared  black  when  projected.  Slides 
were  made  from  the  positive  films. 


i/F . Weymouth  and  M.  Hirsch,  "Reliability  of  Certain  Tests 
for  Determining  Distance  Discrimination,"  American  Journal 
of  Psychology,  Volume  58,  1945,  pp.  379-390. 
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e.  The  Tachistoscope  was  set  12  feet  from  the 
screen. 

2.  Procedure  of  tests. 

a.  Subjects  taking  tests  sat  20  feet  from  the 

screen. 

b.  As  many  as  six  subjects  took  the  test  at  one 

time . 

c.  The  test  was  explained  to  the  subjects. 

d.  A verbal  "ready"  signal  and  a foreperiod  of 

two  seconds  was  used  before  each  slide  was 
presented  on  the  screen. 

e.  The  length  of  exposure  was  1/5  of  a second. 

f.  Pre-exposure  field  and  post-exposure  field  con- 

trolled by  75- watt  non-glare  bulb  2- feet 
behind  and  8- feet  above  subjects. 

g.  Fixation  point  on  middle  of  48  inch  by  48  inch 

screen  consisted  of  a small  X marked  with 
scotch  tape. 

h.  Subjects  were  asked  to  write  down  the  number  of 

dots  they  thought  were  presented  on  each  trial 
on  score  sheet.  The  fifty  slides  were  arranged 
in  random  order  and  shown  on  the  screen.  Then 
the  test  was  presented  again  with  each  slide 
turned  90  degrees  to  the  right  in  a different 
order.  This  was  done  to  insure  against  prac- 
tice. This  was  repeated  until  each  slide  was 
presented  four  times.  Each  time  the  slide 
was  in  a different  position  and  in  a different 
order.  After  the  presentation  of  each  50 
there  was  a 2-minute  pause  for  a rest. 

3.  Scoring  technique. 

a.  The  scoring  technique  used  was  the  total  number 
of  dots  perceived  correctly. 

(1)  On  a score  card,  in  the  first  column,  the 
number  of  stimulus  objects  beginning  with 
4 and  ending  with  13  were  listed. 
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(2)  In  the  second  column,  the  number  of  slides 

correct  in  each  category  were  listed. 

(3)  The  items  in  column  one  were  multiplied  by 

the  items  in  column  two  to  get  the  scores 
for  each  stimulus. 

(4)  Column  three,  the  scores,  were  added  for 

the  test  score. 

(5)  The  above  method  did  not  determine  an  indi' 

vidual‘s  range  of  apprehension  but  it  did 
give  a test  score  which  could  be  used  to 
compare  individuals  and  could  be  used  as 
a score  in  correlating  with  some  other 
test . 
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CHAPTER  IV 

PRESENTATION  AND  ANALYSIS  OF  DATA 

Presentation  of  data*--  Having  administered  the  tests, 
it  was  necessary  to  arrange  the  scores  so  they  might  be 
easily  analyzed  and  interpreted.  Hence,  the  first  step  was 
to  make  Table  1 and  Table  2 (pages  30  and  31),  which  are 
summaries  of  the  scores  for  all  of  the  tests.  It  will  be 
noted  that  each  subject  was  given  a case  number.  Also,  it 
should  be  noted  that  in  the  case  of  batting  and  fielding 
averages  there  were  only  13  cases  as  against  17  in  all  of 
the  other  distributions.  The  reason  for  that  was  because 
four  of  the  subjects  did  not  have  enough  chances  at  bat  and 
in  the  field  to  make  fair  comparisons  of  averages. 

Table  1 and  Table  2 include  scores  for  the  following 
tests:  simple  reaction  time,  choice  reaction  time,  discrimi- 
nation reaction  time,  depth  perception,  visual  span  of  appre- 
hension, baseball  throw  for  accuracy,  baseball  throw  for 
distance,  base  running  speed,  subjective  rating,  batting 
average,  and  fielding  average.  The  mean  score  for  each  test 
is  also  listed  in  the  table. 

The  standard  deviation  for  each  test  distribution  had 
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to  be  determined.  The  writer  did  this  by  using  two  formulae 


x * X - M 


(1) 

(2) 


Table  1.  Summary  of  Psychological  Test  Scores  to  be  Used  in 
Correlations  and  Their  Means 


Simple 

Choice 

Dlscrlm- 

Reac- 

Reac- 

ination 

Depth 

Span  of 

Case 

tion 

tion 

Reaction 

Percep- 

Appre- 

No. 

Time 

Time 

Time 

tion 

hens ion 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

1 

300 

440 

530 

19.7 

745 

2 

275 

415 

460 

17.7 

651 

3 

305 

460 

475 

14.4 

848 

4 

285 

480 

500 

57.3 

605 

5 

265 

385 

460 

18.2 

925 

6 

285 

460 

440 

82.9 

757 

7 

2$0 

560 

610 

7.8 

821 

8 

300 

470 

475 

18.6 

517 

9 

260 

385 

430 

15.3 

924 

10 

300 

385 

480 

50.9 

834 

11 

320 

480 

530 

13.7 

700 

12 

310 

450 

460 

20.0 

790 

13 

255 

510 

475 

22.2 

683 

14 

285 

550 

565 

10.3 

558 

15 

310 

490 

525 

17.3 

1042 

16 

348 

455 

420 

12.2 

654 

17 

285 

510 

570 

17.3 

817 

Mean 

292.6 

463.8 

495.6 

24.5 

757.1 
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Table  2.  Summary  of  Baseball  Test  Scores  to  be  used  In 
Correlations  and  Their  Means 


Throw 

Throw 

Base 

Bat- 

Field- 

for 

for 

Run- 

Subjec- 

ting 

ing 

Case 

Accu- 

Dis- 

ing 

tive 

Aver- 

Aver- 

No. 

racy 

tance 

Speed 

Rating 

age 

age 

(1) 

(2) 

. __  (3) 

14) 

(5) 

(6) 

(7) 

1 

12 

212 

8.45 

45 

.185 

.889 

2 

14 

274 

8.65 

54 

.262 

.986 

3 

20 

245 

7.55 

52 

.328 

.778 

4 

20 

282 

7.90 

44 

.180 

.963 

5 

29 

274 

8.50 

57 

.241 

.910 

6 

25 

246 

8.50 

46 

.250 

.938 

7 

23 

286 

8.15 

68 

.143 

1.000 

8 

25 

245 

8.75 

40 

.167 

.973 

9 

18 

266 

8.65 

48 

.462 

.900 

10 

28 

210 

8.70 

30 

— 

— 

11 

35 

241 

9.30 

41 

_ _ 

_ _ — 

12 

17 

319 

8.20 

55 

.167 

1.000 

13 

21 

250 

7.90 

56 

.125 

.923 

14 

33 

210 

8.00 

59 

.370 

.825 

15 

24 

259 

7.90 

47 

.143 

.750 

16 

11 

260 

8.50 

49 

. 

.... 

17 

24 

295 

8.55 

43 

- — 

— 

Mean 

22.3 

257.3 

8.362 

49.1 

.233 

.910 

1/ 

These  formulae  are  given  in  Lindquist's  book  on  Statistics, 
Small  x is  the  difference  between  each  test  score  and  the 


mean  of  the  distribution.  Then  it  was  a simple  matter  to  get 
the  standard  deviation  for  each  distribution  by  squaring  each 
x,  adding  them,  dividing  by  the  number  of  cases,  and  extract- 


l/E.  F.  Lindquist,  A First  Course  in  Statistics.  Houghton 
Mifflin  Company,  Boston,  1942,  p.  75. 
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ing  the  square  root.  These  mathematical  calculations  were 
done  on  a Friden  computing  machine  at  the  Statistical  Re- 
search Laboratory  at  the  College  of  Business  Administration. 
Table  3 on  page  33  shows  the  differences  between  the  tests 
scores  and  the  mean  scores  (x)  and  also  the  standard  devia- 
tions (S.  D.)  for  each  distribution. 

In  order  to  combine  the  scores  of  certain  distributions 
to  form  a test  battery,  it  was  necessary  to  change  the  test 
scores  to  standard  scores.  This  was  accomplished  by  chang- 


ing them  to  z-scores  by  use  of  the  following  formula: 


Z at 


X - M 


S.D. 


This  was  easily  done  because  X - M is  equal  to  x>  the  dif- 
ference between  the  test  scores  and  the  mean  of  the  distri- 
bution, and  were  taken  from  Table  3 on  pages  33  to  34.  Table 
4 on  page  35  la  a special  table  for  z-scores. 

1/  E . F . Lindquist,  Op.  clt . , p.  145 * 
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Table  3 

. The  Differences  Between  Each 
Mean  Score  and  the  Standard 

Part  I 

Test  Score  and  the 
Deviation  for  Each  Test 

Case 

No. 

Simple 

Reaction 

Choice 

Time  Reaction 

Discrimination 
Time  Reaction  Time 

U) 

(2) 

_ (3) 

(4) 

1 

7.4 

-23.8 

34.4 

2 

-17.6 

-48.8 

-35.6 

3 

12.4 

- 3.8 

-20.6 

4 

- 7.6 

16.2 

4.4 

5 

-27.6 

-78.8 

-35.6 

6 

- 7.6 

- 3.8 

-55.6 

7 

- 2.6 

96.2 

114.4 

8 

7.4 

6.2 

-20.6 

9 

-32.6 

-78.8 

-65.6 

10 

7.4 

-78.8 

-15.6 

11 

27.4 

16.2 

34.4 

12 

17.4 

-13.8 

-35.6 

13 

-37.6 

46.2 

-20.6 

14 

- 7.6 

86.2 

89*4 

15 

17.4 

26.2 

29.4 

16 

53.4 

- 8.8 

-75.6 

17 

- 7.6 

46.2 

74.4 

Standard 

Deviation  22.1 

50^9 

53  »3 

Part  II 

Case 

Depth 

Span  of 

Accuracy 

Distance 

No. 

Perception 

Apprehension 

Throw 

Throw 

ill 

_(2) 

(3) 

(4)  „ 

...  (5) 

1 

- 4.8 

-12.1 

-10.3 

-45.3 

2 

- 6.8 

-106.1 

- 8.3 

16.7 

3 

-10.1 

90.9 

- 2.3 

-12.3 

4 

32.8 

-152.1 

- 2.3 

24.7 

5 

- 6.3 

167.9 

6.7 

16.7 

6 

58.4 

- 0.1 

2.7 

-11.3 

7 

-16.3 

63.9 

0.7 

28.7 

8 

- 5.9 

-240.1 

2.7 

-12.3 

9 

- 9.2 

166.9 

- 4.3 

8.7 

(continued  on  next  page) 
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Table  3> 

Part  II  (continued) 

Case 

Depth 

Span  of 

Accuracy 

Distance 

No. 

Perception 

Apprehension 

Throw 

Throw 

U) 

~~m~  ... 

(3). 

(4) 

(5) 

10 

26.4 

76.9 

5.7 

-47.3 

11 

-10.8 

- 57.1 

12.7 

-16.3 

12 

- 4.5 

32.9 

- 5.3 

61.7 

13 

- 2.3 

- 74.1 

- 1.3 

- 7.3 

14 

-14.2 

-199.1 

10.7 

-47.3 

15 

- 7.2 

284.9 

1.7 

1.7 

16 

-12.3 

-103.1 

-11.3 

2.7 

17 

- 7.2 

59.9 

1.7 

37.7 

Standard 

Deviation 

19.4 

135.3 

6.6 

29.3 

Table  3, 

( concluded) 

Part  III 

Case 

Base  Running 

Subjective 

Batting 

Fielding 

No. 

Speed 

Rat ing 

Average 

Average 

U)  . 

(2) 

(3) 

(4). 

(5) 

1 

8.8 

- 4.1 

-.048 

-.021 

2 

28.8 

4.9 

.029 

.076 

3 

-81.2 

2.9 

.095 

-.132 

4 

-46.2 

- 5.1 

-.053 

.053 

5 

13.8 

7.9 

.008 

.000 

6 

13.8 

- 3.1 

.017 

.028 

7 

-21.2 

18.9 

-.090 

.090 

8 

38.8 

- 9.1 

- .066 

.063 

9 

28.8 

- 1.1 

.229 

-.010 

10 

33.8 

-19.1 

— 

— 

11 

93.8 

- 8.1 

_ _ _ 

12 

-16.2 

5.9 

- .066 

.090 

13 

-46.2 

6.9 

-.108 

.013 

14 

-35.2 

9.9 

.137 

-.085 

15 

-46.2 

- 2.1 

-.090 

-.160 

16 

13.8 

- 0.1 

— — 

— — 

17 

18.8 

- 6.1 

— 

— 

Standard 

Deviation 

41.4 

8.6 

97.3 

78.7 
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Table 

4.  Z-Scores 

for  all  Tests  and  Batteries 

Part 

I 

Case 

Simple 

Choice 

Discrimination 

Reaction 

No. 

Reaction 

Reaction  Reaction 

Index 

TTT  ' 

(2) 

13) 

C4T 

. _ (5)  . 

1 

- .334 

.467 

- .645 

- .170 

2 

.796 

.958 

.66  7 

.807 

3 

- .561 

.074 

.386 

- .034 

4 

.343 

- .318 

- .082 

- .019 

5 

1.248 

1.548 

.667 

1.154 

6 

.343 

.074 

1 . 043 

.486 

7 

.117 

1.889 

-2.146 

-1.306 

8 

- .334 

- .121 

.386 

- .023 

9 

1.475 

-1.548 

1.230 

1.417 

10 

- -334 

-1.548 

.292 

.502 

11 

-1.239 

- .318 

- .645 

- .734 

12 

- .787 

.271 

.667 

.050 

13 

1.701 

- .907 

.386 

.393 

14 

.343 

-1.693 

-1.677 

-1.009 

15 

- .787 

- .514 

- .551 

- .617 

15 

-2.416 

.172 

1.418 

- .275 

17 

.343 

- .907 

-1.395 

- .653 

Fart 

II 

Span  of 

Innate 

Case 

Depth 

Appre- 

Capacities  Distance 

Accuracy 

No . 

Perception 

hens ion 

Battery  Throw 

Throw 

Ill 

~(2)  - 

(3) 

(4)  f5T 

T6T~ 

1 

.247 

- .089 

- .004  -1.546 

-1.560 

2 

.350 

- .784 

.124  .569 

-1.257 

3 

.520 

.671 

.385  - .419 

- .348 

4 

-1.690 

-1.124 

- .944  .843 

- .348 

5 

.324 

1.240 

.906  .569 

1.015 

6 

-3.010 

.000 

- .841  - .385 

.409 

7 

.860 

.472 

.008  .979 

.106 

8 

.304 

-1.774 

- .497  - .419 

.409 

9 

.474 

1.233 

1.041  .296 

- .651 

10 

-1.360 

.568 

- .097  -1.614 

.863 

( concluded 

on  next  page) 
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Table  4.,  Part  II  (concluded) 


Case 
ho  • 

Span  of  Innate 

Depth  Appre-  Capacities 

Perception  hension  Battery 

Distance 

Throw 

Accuracy 

Throw 

(l) 

(2) 

(3) 

(4) 

(5) 

(6) 

11 

.556 

- .422 

- .200 

- .556 

1.924 

12 

.231 

.243 

.174 

2.105 

- .803 

13 

.118 

- .547 

- .012 

- .249 

- .196 

14 

.731 

-1.471 

- .583 

-1.614 

1.621 

15 

.371 

2.105 

.619 

.058 

.257 

16 

.634 

- .762 

- .134 

.092 

-1.712 

17 

.371 

.442 

.053 

1.286 

.257 

Part 

III 

Base 

Case 

Running 

Skills 

Subjective 

Batting 

Fielding 

ho. 

Speed 

Battery 

Rating 

Avera&e 

Average 

(1) 

_ . (2) 

(3) 

(4) 

(5) 

(6) 

1 

- .212 

-1.106 

- .476 

- .493 

- .267 

2 

- .695 

- .461 

.569 

.298 

.966 

3 

1.961 

.398 

.337 

.976 

-1.678 

4 

1.115 

.536 

- .593 

- .545 

.673 

5 

- .333 

.417 

.918 

.082 

.000 

6 

- .333 

- .103 

- .360 

.175 

.356 

7 

.512 

.532 

2.197 

- .925 

1.143 

8 

- .937 

- .316 

-1.058 

- .578 

.801 

9 

- .695 

- .350 

- .127 

2.352 

- .127 

10 

- .816 

- .522 

-2.220 

— 

— 

11 

-2.265 

- .299 

- .941 

— 

_ «. 

12 

.391 

.564 

.686 

- .678 

1.143 

13 

1.115 

.223 

.802 

-1.110 

.165 

14 

.874 

.294 

1.151 

1.408 

-1.080 

15 

1.115 

.476 

- .244 

- .925 

-2.033 

16 

- .333 

- .651 

- .011 

— 

- — 

17 

- .454 

.363 

- .709 

“ *“ 

For  every  test  score  there  was  a z-score.  In  addition, 
z-scores  were  made  for  the  test  batteries  by  combining  the 
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z-scores  of  the  component  parts  and  getting  the  average. 

For  example,  to  combine  the  throw  for  distance,  the  throw  for 

accuracy,  and  base  running  speed,  the  writer  added  the  z- 

scores  for  each  subject  separately  and  divided  by  three  to 

get  the  skills  battery  z- score  for  that  individual. 

Assuming  for  the  time  being  that  the  relationships 

between  these  different  tests  were  rectilinear,  the  writer 

found  the  correlations  by  use  of  the  z-scores  and  the  Pear- 

1/ 

son  product-moment  technique.  Lindquist  reports: 

"The  mean  z-score  product  is  an  excellent  index 
for  the  quantitative  description  of  degrees  of  rela- 
tionship when  the  relationship  is  known  to  be  recti- 
linear . The  use  of  the  mean  z-score  product  for  this 
purpose  was  first  proposed  by  the  English  statistician 
Karl  Pearson  and  is  therefore  called  the  Pearson  pro- 
duct-moment coefficient  of  correlation.  The  universal 
notation  for  this  coefficient  is  r.  It  may  be  algebrai- 
cally defined  as  follows: 


r -21  zxzy 

xy  = 

N 

in  which  rxy  is  the  coefficient  of  correlation  between 
the  x and  y measures,  in  whicn  zxzy  means  "the  sum  of 
the  products  of  the  z-scores  for  variables  x and  y," 
and  in  which  N represents  the  number  of  products  or  the 
number  of  individuals  in  the  group  studied." 

Computations  for  correlations  were  made  according  to  the 

above  formula  and  are  recorded  in  Table  5 on  page  39  • By 

computer,  the  -writer  multiplied  the  z-scores  for  each  subject 


1/Op . cit . , p . 156 . 
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in  the  distributions  being  correlated,  added  them  algebrai- 
cally, and  divided  by  the  number  of  cases. 

Table  5 also  lists  the  standard  errors  of  the  correla- 
tion coefficients,  the  critical  ratios,  and  the  levels  of 
significance  for  each  of  the  correlations.  The  standard 

1/ 

errors  of  r were  determined  by  Lindquist's  formula: 


2 

1 - r 


The  critical  ratios  and  levels  of  significance  were  deter- 

2/ 

mined  by  McNemar's  test  of  significance  for  small  samples 
That  formula  is  as  follows: 


r 


t 


Small  t,  the  critical  ratio  for  small  samples,  was  applied 

i/ 

to  Table  E in  McNemar's  book  to  test  for  the  level  of  sig 
nificance.  The  10  per  cent  level  of  significance  was 
established  as  being  significant  in  this  study. 

l/Op . cit . , p.  193. 

2 /Quinn  McNemar,  Psychological  Statistics,  John  Wiley  and 
Sons,  Inc.,  New  York,  1949,  pp.  226-227. 

3 /Ibid. t p.  352. 
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Table  5.  Correlations  for  this  Study  and  Their  Significance 


Measures 

Being 

Correlated 

Coeffi- 
cient of 
Corre- 
lation 

Standard 

Error 

Criti- 

cal 

Ratio 

Level  of 
Signifi- 
cance 

_ Cl) 

(2) 

(3) 

(4) 

(5) 

Baseball  skills  and 
Subjective  rating  . • 

.192 

.235 

.759 

None 

Baseball  skills  and 
Reaction  Time  index  . 

-.090 

.242 

.350 

None 

Baseball  skills  and 
Depth  perception.  . . 

.019 

.244 

.074 

None 

Baseball  skills  and 
Span  of  apprehension. 

.123 

.240 

.480 

None 

Subjective  rating  and 
Reaction  time  index  . 

-.131 

.240 

.512 

None 

Subjective  rating  and 
Depth  perception.  . . 

.434 

.198 

1.863 

10  % 

Subjective  rating  and 
Span  of  apprehension. 

.043 

.243 

.167 

None 

Baseball  skills  and 
Innate  abilities 
index  

.017 

.244 

.066 

None 

Subjective  rating  and 
Innate  abilities 
index  

.115 

.241 

.447 

None 

Baseball  Skills  and 
Simple  reaction  time. 

.117 

.240 

.457 

None 

Baseball  Skills  and 
Choice  reaction  time. 

-.057 

.243 

.221 

None 

Baseball  skills  and 
Discrimination  reac- 
tion time  . 

-.158 

.238 

.620 

None 

(concluded  on  next  page) 
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Table  5.  (concluded) 


Measures 

Being 

Correlated 

Coeffi- 
cient of 
Corre- 
lation 

St  andard 
Error 

Criti- 

cal 

Ratio 

Level  of 
Signifi- 
cance 

(1) 

(2) 

(3) 

(41 

(5) 

Batting  average  and 
Reaction  time  .... 

.286 

.255 

1.158 

None 

Batting  average  and 
Depth  perception.  . . 

.109 

.274 

.424 

None 

Batting  average  and 
Span  of  apprehension. 

.098 

.275 

.381 

None 

Fielding  average  and 
Reaction  time  index  . 

.140 

.272 

.547 

None 

Fielding  average  and 
Depth  perception  . . 

-.223 

.264 

.885 

None 

Fielding  average  and 
Span  of  apprehension 

-.474 

.215 

2.088 

10% 

Batting  average  and 
Innate  abilities 
index  

.270 

.643 

None 

Fielding  average  and 
Innate  abilities 
index  

.268 

.732 

None 

Analysis  of  the  data* — From  an  analysis  of  the  data  in 
Table  5 on  page  39,  the  following  results  may  be  noted: 

1.  The  correlation  between  the  skills  index  and  the 
subjective  rating  index  was  .192.  This  shows  no 
significant  relationship. 
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2.  The  correlation  between  the  skills  index  and  the 
reaction  time  index  was  -.090.  This  shows  no 
significant  relationship. 

3.  The  correlation  between  the  skills  index  and  depth 
perception  was  .019.  This  shows  no  significant 
relationship . 

4.  The  correlation  between  the  skills  index  and  span 
of  apprehension  was  .123.  This  shows  no  signifi- 
cant relationship. 

5.  The  correlation  between  the  subjective  rating  index 
and  the  reaction  time  index  was  -.131.  This  shows 
no  significant  relationship. 

6.  The  correlation  between  the  subjective  rating  index 
and  depth  perception  was  .434.  This  relationship 
was  significant  at  the  10%  level. 

7.  The  correlation  between  the  subjective  rating  index 
and  span  of  apprehension  was  .043.  This  shows  no 
significant  relationship. 

8.  The  correlation  between  the  skills  index  and  the 
innate  abilities  index  was  .017.  This  shows  no 
significant  relationship. 

9.  The  correlation  between  the  subjective  rating  index 
and  the  innate  abilities  index  was  .115.  This 
shows  no  significant  relationship. 
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10.  The  correlation  between  the  skills  index  and  simple 
reaction  time  was  .117.  This  shows  no  significant 
relationship. 

11.  The  correlation  between  the  skills  index  and 
choice  reaction  time  was  -.057.  This  shows  no 
significant  relationship. 

12.  The  correlation  between  the  skills  index  and  dis- 
crimination reaction  time  was  -.156.  This  shows 
no  significant  relationship. 

13.  'The  correlation  between  batting  and  the  reaction 
time  index  was  .286.  This  shows  no  significant 
relationship . 

14.  The  correlation  between  batting  and  depth  percep- 
tion was  .109.  This  shows  no  significant  relation- 
ship. 

15»  The  correlation  between  batting  and  span  of  appre- 
hension was  .098.  This  shows  no  significant  rela- 
tionship . 

16.  The  correlation  between  fielding  and  the  reaction 
time  index  was  .140.  This  shows  no  significant 
relationship . 

17.  The  correlation  between  fielding  and  depth  percep- 
tion was  -.223.  This  shows  no  significant  relation- 
ship. 
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18.  The  correlation  between  fielding  and  span  of  appre- 
hension was  -.474.  This  relationship  was  signifi- 
cant at  the  10  % level  and  was  negative. 

19.  The  correlation  between  batting  and  the  innate 
abilities  index  was  .164.  This  shows  no  signifi- 
cant relationship. 

20.  The  correlation  between  fielding  and  the  innate 
abilities  index  was  -.186.  This  shows  no  signi- 
ficant relationship. 

The  Pearson  product-moment  correlation  coefficient  is 
intended  for  use  only  with  measures  that  are  rectilinearly 
related.  Thus,  even  though  the  sc at ter- diagram  was  not 
needed  in  the  computation,  it  was  needed  to  plot  the  mea- 
sures to  determine  the  relationships.  In  Diagrams  1 through 
20  which  can  be  found  in  the  Appendix,  scatter-diagrams  show 
that  the  relationships  were  at  least  approximately  rectilinear 
in  form  and  the  use  of  the  Pearson  product-moment  formula 
was  permissible. 


• - 

. 

- 

. 


. 

. 


. . - ».  » r - r.  1 

. 

- 

- 


44 


CHAPTER  V 

SUMMARY  AND  CONCLUSIONS 


Summary . — This  study  was  undertaken  to  discover  what 
relationship  existed  between  a person' s baseball  ability  and 
his  reaction  time,  depth  perception,  and  visual  span  of 
apprehension. 

The  technique  involved  testing  17  members  of  the  Boston 
University  varsity  baseball  squad  to  determine  their  reac- 
tion times,  depth  perceptions,  spans  of  apprehension,  and 
their  baseball  throws  for  distance  and  accuracy,  and  their 
base  running  speed.  Subjective  ratings  were  made  of  the 
subjects'  baseball  ability  and  batting  and  fielding  averages 
were  taken  from  the  score  book. 

Correlations  were  computed  between  the  following  mea- 
sures : 


1.  Baseball  skills  index  and  subjective  rating  index. 

2.  Baseball  skills  index  and  reaction  time  index. 

3.  Baseball  skills  index  and  depth  perception. 

4.  Baseball  skills  index  and  span  of  apprehension. 

5.  Subjective  rating  index  and  reaction  time  index. 

6.  Subjective  rating  index  and  depth  perception. 

7.  Subjective  rating  index  and  span  of  apprehension. 

8.  Baseball  skills  index  and  innate  abilities  index. 
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9.  Subjective  rating  index  and  innate  abilities  index. 

10.  Baseball  skills  index  and  simple  reaction  time. 

11.  Baseball  skills  index  and  choice  reaction  time. 

12.  Baseball  skills  index  and  discrimination  reaction 
time . 

13 . Batting  and  reaction  time  index. 

14.  Batting  and  depth  perception. 

15.  Batting  and  span  of  apprehension. 

16.  Fielding  and  reaction  time  index. 

17.  Fielding  and  depth  perception. 

18.  Fielding  and  span  of  apprehension. 

19.  Batting  and  innate  abilities  index. 

20.  Fielding  and  innate  abilities  index. 

Conclusions . From  the  findings  of  this  study  it  would 

appear  that  implications  for  physical  education  are  as 
follows : 

1.  Baseball  ability  cannot  be  determined  by  measuring 
a person's  reaction  time,  or  his  depth  perception, 
or  his  visual  span  of  apprehension. 

2.  Baseball  ability  cannot  be  determined  by  a test 
battery  made  up  of  reaction  time,  depth  perception, 
and  reaction  time. 

3.  A battery  of  the  three  baseball  skill  tests  used  in 
this  study--throw  for  distance,  throw  for  accuracy, 
base  running  speed--does  not  give  a valid  measure 
of  a person's  baseball  ability. 
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4.  The  correlation  between  the  subjective  rating  index 
and  depth  perception  was  .434  and  is  significant  at 
the  10  per  cent  level. 

5.  The  correlation  between  fielding  and  span  of  appre- 
hension was  -.474  and  is  significant  at  the  10  per 
cent  level. 

6.  The  following  correlations  are  too  low  to  be  signi- 
ficant : 

a.  Skills  and  subjective  rating  (.192). 

b.  Skills  and  span  of  apprehension  (.123). 

c.  Subjective  rating  and  reaction  time  index  (.131). 

d.  Subjective  rating  and  innate  abilities  index  (.115). 

e.  Skills  and  simple  reaction  time  (.117). 

f.  Skills  and  discrimination  reaction  time  (-.158). 

g.  Batting  and  reaction  time  index  (.286). 

h.  Batting  and  depth  perception  (.109). 

i.  Fielding  and  reaction  time  index  (.140). 

j.  Fielding  and  depth  perception  (-.223). 

k.  Batting  and  innate  abilities  index  (.164). 

l.  Fielding  and  innate  abilities  index  (-.186). 

m.  Skills  and  reaction  time  index  (-.090). 

n.  Skills  and  depth  perception  (.019). 

o.  Subjective  rating  and  span  of  apprehension  (.043)* 
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p.  Skills  and  innate  abilities  index  (.017). 

q.  Skills  and  choice  reaction  time  (-.057). 

r.  Batting  and  span  of  apprehension  (.098). 
Limitations . — The  author  is  of  the  opinion  that  this 

study  would  have  been  more  meaningful  and  that  there  would 
have  been  more  positive  findings  if  there  had  been  a larger 
number  of  sample  cases.  Where  there  are  only  17  cases  a 
very  high  correlation  coefficient  is  needed  to  be  of  signi- 
ficance. Also,  the  short  baseball  season  did  not  allow  for 
best  possible  measurement  of  baseball  skills. 

Recommendations  for  further  study. — 

1.  An  extensive  study  of  the  relationship  between  depth 
perception  and  batting  ability  is  recommended. 
Averages  covering  a long  period  of  time  should  be 
used. 

2.  An  extensive  study  of  the  relationship  between 
reaction  time  and  batting  ability  is  recommended. 
Averages  covering  a long  period  of  time  should  be 
used. 

3.  Similar  studies  should  be  made  using  fielding 
averages  in  place  of  batting  averages. 

4.  A study  of  the  relationship  between  depth  percep- 
tion and  the  baseball  throw  for  accuracy  should  be 
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APPENDIX 


SUBJECTIVE  RATING  SCALE  FOR  BASEBALL 


A.  BATTING 

Meets  ball  squarely, 
with  snap  and  power, 
keeps  head  and  eyes  on 
the  ball,  level  swing, 
gets  on  base  often, 
good  bunter,  hits  in 
clutch. 


PLAYER'S  NAME 

(circle  one)  Pops  up  or  grounds  out 
very  frequently,  swings 
5 4-321  at  bad  pitches,  poor 

bunter,  tightens  up  at 
the  plate,  strikes  out 
often . 


B.  THROWING 

Very  strong  throwing 
arm,  very  accurate, 
makes  "line"  throws, 
gets  ball  away  quick- 
ly* 


(circle  one) 
5 4 3 2 1 


Weak  throwing  arm,  lobs 
ball  on  long  throws, 
makes  wild  throws, slow 
in  getting  ball  away . 


C.  FIELDING 


Always  alert,  think- 
ing of  next  play, 
fields  ball  cleanly 
and  quickly,  fast 
starter  on  hit  balls, 
covers  much  terri- 
tory makes  the  right 
play,  backs  up  plays, 
always  hustles. 


Seldom  ready  to  throw 
ball  when  he  gets  it, 
(circle  one)  makes  errors  on  easy 

chances,  slow  starter, 
54321  throws  to  wrong  base 

or  uses  poor  strategy, 
lacks  hustle,  poor 
body  balance  and  foot- 
work . 


D.  BASE  RUNNING 


Very  fast  starter, 

speedy  on  base  paths,  (circle  one) 
runs  out  all  hits, 

knows  how  and  when  to  5 4 3 2 1 

slide,  takes  proper 

yet  safe  leads  from 

bases,  always  watches 

and  listens  to  coaches 

for  signs. 


Slow  starter  and  run- 
ner, slows  up  before 
reaching  a base,  not 
alert  on  the  bases, 
occasionally  is  picked 
off  base,  too  daring, 
fails  to  obey  signs 
of  coaches. 


E.  SPIRIT 


Forgets  self  to  win 
for  team,  always 

willing  to  learn  more,  (circle  one) 
hustles,  never  stops 

trying  until  final  54321 

out,  understands  team 
strategy,  keeps  mates 
on  toes,  cooperates 
wj t h coaches . 

TOTAL  


Lackadaisical  player, 
thinks  he  knows  the 
game,  doesn't  need 
practice,  training, 
individual  type  player, 
doesn't  understand 
team  strategy,  doesn't 
know  the  rules . 
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Table  5.  Length  of  Foreperiod  and  Order  of  Presentation  of 
Stimulus  for  Reaction  Time  Tests 


Simple  Reaction  Time 


Trial 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

Foreperiod 
in  seconds 

2 

4 

2 

3 

2 

3 

4 

3 

2 

3 

4 

Choice 

Reaction 

Time 

Trial 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

Foreperiod 
in  seconds 

3 

4 

3 

4 

4 

4 

3 

2 

2 

2 

2 

^-Stimulus 

A 

A 

G 

A 

G 

G 

A 

G 

G 

A 

G 

Discrimination 

Reaction 

Time 

Trial 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

Foreperiod 
in  seconds 

4 

4 

4 

2 

4 

3 

4 

2 

2 

2 

3 

* Stimulus 

R 

G 

A 

G 

A 

A 

R 

A 

G 

R 

G 

* A- Amber  O-Green  R-Red 


Table  7.  Raw  Scores  for  Tests  of  Simple  Reaction  Time  and 
Midians 


Case  Trials 


No.  1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

Mdn 

1 

335 

280 

305 

280 

300 

320 

310 

285 

290 

310 

o 

o 

ro 

Vo4 

O 1 
O 

2 

310 

310 

310 

280 

275 

290 

260 

275 

260 

ro 

o 

275 

275 

(concluded  on  next  page) 
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Table  7 . 

( concluded) 

— 

Case 

No. 

Trials 

1 2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

Mdn 

3 

330 

310 

295 

310 

300 

290 

295 

290 

340 

305 

335 

305 

4 

350 

300 

280 

270 

300 

275 

290 

285 

285 

265 

300 

285 

5 

265 

315 

280 

280 

225 

265 

260 

250 

270 

240 

240 

265 

6 

300 

250 

255 

230 

335 

325 

270 

230 

310 

285 

310 

285 

7 

300 

300 

280 

280 

280 

320 

290 

300 

280 

275 

300 

290 

8 

310 

320 

310 

300 

290 

300 

300 

300 

260 

310 

300 

300 

9 

290 

295 

280 

255 

275 

260 

260 

260 

300 

260 

260 

260 

10 

300 

310 

280 

310 

325 

300 

330 

320 

280 

280 

295 

30  6 

11 

32 

33 

32 

31 

32 

30 

33 

32 

36 

30 

37 

31 

12 

320 

350 

300 

300 

290 

300 

325 

300 

315 

315 

310 

310 

13 

230 

270 

265 

220 

270 

250 

250 

255 

250 

265 

270 

25^ 

14 

310 

280 

265 

275 

275 

295 

285 

265 

360 

285 

295 

28a 

15 

305 

330 

300 

300 

280 

310 

375 

320 

355 

305 

345 

310 

16 

235 

348 

362 

330 

390 

330 

380 

275 

360 

330 

350 

34^ 

17 

305 

260 

290 

290 

275 

285 

340 

285 

280 

275 

295 

285 

Table  8. 

Raw  Scores 
Medians 

for 

Tests 

of  Choice 

Reaction 

Time 

and 

1 

Case 

No. 

Trials 

1 2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

— — - — 

Mdn 

1 

475 

475 

380 

610 

440 

580 

435 

425 

420 

515 

420 

44cj 

2 

470 

370 

390 

360 

515 

365 

415 

445 

390 

580 

450 

415| 

3 

590 

550 

390 

460 

420 

565 

395 

415 

385 

485 

530 

460 

(concluded  on  next  page) 

, 

. - 

. 

. 

. 

Table  8. 

( cone 

luded) 

Case 

No. 

Trials 

1 2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

Mdn 

4 

575 

515 

405 

505 

400 

580 

480 

520 

460 

420 

465 

480 

5 

410 

335 

335 

450 

420 

390 

385 

370 

425 

340 

345 

385 

6 

520 

430 

480 

340 

495 

470 

545 

400 

460 

460 

390 

460 

7 

490 

550 

770 

560 

590 

535 

525 

580 

810 

585 

520 

560 

8 

425 

420 

385 

550 

500 

470 

450 

560 

535 

470 

540 

470 

9 

380 

400 

350 

420 

370 

410 

355 

415 

345 

425 

385 

385 

10 

395 

350 

320 

560 

320 

660 

370 

395 

475 

385 

340 

385 

11 

55 

60 

48 

49 

48 

38 

50 

40 

59 

44 

43 

48 

12 

430 

510 

405 

380 

540 

385 

450 

470 

425 

505 

515 

450 

13 

620 

510 

610 

490 

525 

495 

495 

560 

550 

440 

510 

510 

14 

595 

585 

355 

580 

500 

550 

425 

550 

420 

600 

525 

550 

15 

490 

540 

420 

425 

485 

420 

510 

550 

520 

445 

450 

490 

16 

510 

448 

455 

490 

410 

632 

455 

450 

510 

350 

422 

455 

17 

510 

470 

420 

510 

575 

545 

520 

410 

490 

530 

505 

510 

Table  9. 

Raw  Scores 
and  Medians 

for 

Tests 

of  Discrimination  Reaction  Time 

Case 

No. 

Trials 

1 2 

_ 3 

4 

.5 

6 

7 

8 

9 

10 

11 

Mdn. 

1 

550 

485 

710 

550 

485 

580 

455 

650 

430 

490 

530 

530 

2 

460 

615 

410 

545 

410 

385 

375 

520 

620 

345 

530 

460 

3 

495 

395 

470 

475 

465 

610 

400 

545 

475 

485 

375 

475 

4 

500 

475 

600 

580 

430 

480 

420 

545 

460 

520 

670 

500 

(concluded  on 

next 

page) 

. 


. 


. 


• 

• 

• 
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Table  9. 

( concluded) 

Case 

No. 

Trials 

1 2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

Mdn. 

5 

400 

410 

530 

490 

370 

370 

530 

500 

460 

350 

620 

460 

6 

455 

455 

420 

370 

490 

440 

320 

810 

440 

350 

545 

440 

7 

530 

610 

765 

840 

630 

580 

620 

590 

410 

555 

660 

610 

8 

435 

540 

462 

475 

550 

645 

405 

425 

550 

500 

475 

475 

9 

355 

495 

420 

570 

430 

860 

390 

525 

450 

350 

415 

430 

10 

375 

500 

480 

610 

480 

420 

620 

560 

780 

335 

410 

480 

11 

53 

48 

50 

54 

53 

63 

50 

56 

46 

52 

53 

53 

12 

520 

460 

455 

590 

565 

585 

390 

565 

440 

390 

420 

460 

13 

330 

490 

475 

530 

350 

445 

480 

700 

420 

360 

530 

475 

14 

470 

540 

585 

910 

585 

800 

420 

540 

570 

790 

555 

585 

15 

370 

455 

590 

625 

525 

— 

440 

525 

— 

— 

— 

525 

16 

532 

420 

458 

355 

442 

498 

418 

490 

415 

390 

420 

420 

17 

440 

530 

600 

400 

570 

605 

370 

570 

370 

700 

570 

570 

Table  10. 

Raw 

Scores  for 

Test 

s of 

Depth 

Perception  and 

Central 

Scores* 

Case 

Trials 

No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

ii 

D" 

1 

-21 

-27 

- 8 

-10 

27 

-15 

- 8 

36 

15 

- 

5 19 

.7 

2 

4-18 

415 

-15 

-10 

- 1 

- 9 

-35 

4 6 

4 5 

430  17 

.7 

3 

415 

4 7 

414 

432 

- 5 

410 

- 4 

+ 16 

412 

4 

5 14 

.4 

4 

4 58 

-20 

423 

484 

482 

-69 

-32 

-60 

-70 

422  57 

.3 

( concluded 

on  next  page) 

*See  page  26 

for  Depth  Perception  formula. 

Table  10.  (concluded) 


Case 

No. 

Trials 

1 2 

3 

4 

5 

6 

7 

8 

9 

10 

— 

"D" 

5 

+ 5 

+ 20 

4 18 

- 3 

+ 4 

+ 21 

+ 1 

+38 

+ 25 

+ 7 

18.2 

6 

-95 

-83 

-81 

-54 

-79 

-104 

+ 27 

-91 

-79 

-105 

82.9 

7 

♦-  9 

- 4 

+ 18 

+ 4 

- 2 

- 1 

+ 5 

+ 5 

+ 7 

+ 8 

7.8 

8 

-10 

- c; 

+ 7 

+ 4 

+ 5 

- 2 

-40 

-34 

-14 

-17 

18.6 

9 

- 5 

+ 26 

+ 17 

+ 8 

0 

+ 2 

-12 

+ 16 

+29 

+ 7 

15.3 

10 

+ 38 

-97 

+ 12 

+ 29 

+70 

+39 

+ 6' 

+76 

-14 

+ 41 

50.9 

11 

- 9 

- 9 

-15 

-16 

- 9 

- 4 

+ 14 

+ 26 

-16 

13.7 

12 

+ 18 

-13 

-18 

-14 

-28 

+ 27 

- 7 

+18 

-26 

-18 

20.0 

13 

+ 42 

- 3 

+ 4 

+30 

+ 39 

+ 12 

+ 23 

+ 7 

+ 3 

- 2 

22.2 

14 

- 5 

- 2 

- 5 

-22 

+ 10 

+ 16 

- 8 

+ 1 

-10 

- 1 

10.3 

15 

- 1 

+ 38 

+ 12 

+ 28 

+ 4 

- 6 

+ 18 

+ 7 

+ 14 

- ■*. 

17.3 

16 

+ 8 

+ 7 

+ 8 

+ 16 

+ 6 

+ 8 

+ 8 

+ 24 

4 18 

- 2 

12.2 

17 

+ 17 

4 l 

0 

+ 34 

+ 13 

+ 33 

4 12 

+ 6 

- 3 

-11 

17.3 

Table  11.  Raw  Score  Totals  for  Span  of  Apprehension  Tests 


Case  No.  Total  Score  Case  No.  Total  Score 

(i)  l2l  TH  CaT 

1 745  .10  834 

2 651  11  700 

3 848  12  790 

4 605  13  683 

5 925  14  558 

6 757  15  1042 

7 821  16  654 

8  517  17 817 

9  924 
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Table  12.  Raw  Scores  of  Baseball  Skill  Tests 


Case 

No. 

Ac  curacy 

Throw  Trials 

Distance  Throw 

Base 

Running 

Speed 

1 

2 

Ave . 

1 

2 

Ave . 

(1) 

(2) 

(3) 

(4) 

(5) 

(6)  . 

(7) 

(8) 

1 

12 

215 

209 

212 

8.4 

8.5 

8.45 

2 

14 

274 

274 

274 

8.6 

8.7 

8.65 

3 

20 

244 

246 

245 

7.6 

7.5 

7.55 

4 

20 

280 

284 

282 

8.2 

7.6 

7.90 

5 

29 

271 

277 

274 

8.5 

8.5 

8.50 

6 

25 

242 

250 

246 

8.6 

8.4 

8.50 

7 

23 

285 

287 

286 

8.2 

8.1 

8.15 

8 

25 

245 

244 

245 

8.9 

8.6 

8.75 

9 

18 

263 

269 

266 

8.4 

8.9 

8.65 

10 

28 

210 

210 

210 

8.8 

8.6 

8.70 

11 

35 

239 

243 

241 

9.3 

9.3 

9.30 

12 

17 

316 

322 

319 

8.0 

8.4 

8.20 

13 

21 

244 

256 

250 

8.0 

7.8 

7.90 

14 

33 

210 

210 

210 

8.0 

8.0 

8.00 

15 

24 

259 

258 

259 

7.8 

8.0 

7.90 

16 

11 

256 

264 

260 

8.4 

8.6 

8.50 

17 

24 

296 

294 

295 

8.5 

8.6 

8.55 

. 

. 

. 

.. 

. 

. 

. 

. 

• . 

. 

fc.v 

. 

. 

. 

. 

. 3 

. 

• 

. 

. 

• 

- 

. 

. 

- 

• 

. 

. 

. 

. 

• 

. 

• 

. 

• 

. 

• 

. 

• 

• 

• 

• D 
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Table  13 . 

Raw  Scores 

for  Subjective 

Ratings 

Case 

No. 

Expert  "A" 

Expert  "B" 

Expert  "C" 

Total 

cry 

_ (2) 

(3) 

(4) __ 

(5) 

1 

16 

13 

16 

45 

2 

20 

16 

18 

54 

3 

19 

16 

17 

52 

4 

14 

14 

16 

44 

3 

16 

21 

20 

57 

6 

15 

15 

16 

46 

7 

22 

22 

24 

68 

8 

13 

14 

13 

40 

9 

18 

16 

14 

48 

10 

11 

12 

7 

30 

11 

11 

15 

15 

41 

12 

18 

18 

19 

55 

13 

18 

19 

19 

56 

14 

19 

19 

21 

59 

15 

16 

17 

14 

47 

16 

18 

14 

17 

49 

17 

15 

16 

12 

43 

Table  14.  Raw  Scores  for  Batting  and  Fielding 


Case 

No. 

Batting  Average 

Fielding  Average 

(1 ). 

(2) 

(3) 

1 

.185 

.889 

2 

.262 

.986 

3 

.328 

.778 

4 

.180 

.963 

5 

.241 

.910 

6 

.250 

.938 

7 

.143 

1.000 

8 

.167 

.973 

9 

.462 

.900 

10 

— 

— 

11 

— 

— 

12 

.167 

1.000 

13 

.125 

.923 

14 

.370 

.825 

15 

.143 
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